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ISOZYMES OF AN AUTOPOLYPLOID SHRUB,
ATRIPLEX CANESCENS (CHENOPODIACEAE)
Durant McArthur', Stewart C. Sanderson', and D. Carl Freeman^

E.

'

—

Diploid, tetraploid, and hexaploid populations o( Atriplex canescens (.v=9) were examined for 18
Abstract.
isozyme systems. Of 24 interpretable loci, only one locus (Per,) was polymorphic. Another locus (Per2) showed a dosage
to 0.05, which are in the normal range for local species races.
effect. Genetic distance values, D, ranged from near
Results from clonal ramets gave identical results. The data and analyses support an essentially autopolyploid origin for
the polyploid populations examined.

Atriplex canescens (Pursh) Nutt.

is

a widely

distributed shrub in western North America.

chromosome

tend

Tetraploids {4x =2n =36) are most common over
a majority of the range of the species, but
diploids and hexaploids are not infrequent in
some widely distributed areas (Stutz and
Sanderson 1979, McArthur and Freeman
It

occurs in

1982).

races of 2.t-I2.r

Higher polyploids are restricted

tribution. Stutz et

al.

.

6 on environmenSeven plants from each
sexual state were randomly sampled from
each population. Thus, we sampled 14 plants
from the Little Sahara Sand Dunes, 21 from
Spanish Fork Canyon, 35 from Kingston
Can von, and 21 from near Grants ville (Table

in dis-

evidence (2.18 IVs/cell, range of 0-6) indicating that the 4.v populations are autopolyploid. Diploid (2jc) A. canescens is essentially dioecious; 4x and 6x forms are trioe3ious— 9, d and [9, d] (McArthur 1977,
McArthur and Freeman 1982). As might be
expected in an outcrossing species, much
morphological variation is evident within and
between populations (McArthur et al. 1983).
We undertook a study to examine isozyme
aatterns among polyploid levels, genders,
md ecologically separated subpopulations of
canescens.

to segregate 9 versus

tally different sites.

1).

(1975) presented mei-

Dtic

\.

plants of the related species A. confertifolia

Plant material for isozyme analysis con-

growing leaves from rooted
al. 1984) growing in a
Isozyme procedures followed

sisted of actively

cuttings (McArthur et

greenhouse.

Leonard et al. (1981) using a vertical polyacrylamide preformed gradient gel (Pharma-

We

cia

PAA

al.

(1981) for isozyme staining of

4/30)\

except for shikimate

and

NADP-MDH

also followed

DH

Leonard
all

(Linhart et

et

systems
al.

1981)

(Henderson 1966). Eighsystems were examined

teen isoenzyme
(Table 2). For heterozygous loci (only peroxidase Perj in this study) the "dose" of each
allele for polyploid plants was detected visually by observation of staining intensity of two
to five replicated gels.

Materials and Methods

We
tudy.

Standard genetic distance, D, was calculated using the formula

selected four populations (Table

1)

One, Kingston Canyon, was divided

lities,

et

al.

Freeman

unpublished data) and beet

al.

(1976)

showed

where

Uyy

commu-

slope, moisture relationships, soils

McArthur
cause

conditions (plant

-log^I,

hy

nto two subpopulations because of strikingly
lifferent ecological

D =

for

that

and J with its subscripts is the probability that
alleles under consideration are identical
(Hartl 1980). Allele frequency differences
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Table

3.

:

Genetic distance, D, among the Atriplex canescens populations.
Distance values

Collection sites
Little

Sahara Sand Dunes

(1)
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Frequency of the Peri -s

allele.
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